Schizophrenia and bipolar disorder are serious neuropsychiatric disorders of uncertain etiology. Recent studies indicate that immune activation may contribute to the etiopathogenesis of these disorders. Numerous studies in animal models indicate that the mucosal microbiome may influence cognition and behavior by altering the functioning of the immune system. It is thus likely that the microbiome plays a role in human psychiatric disorders. The study of immune alterations and the microbiome in schizophrenia and bipolar disorder is in its infancy. Two recent investigations of the oro-pharyngeal microbiota in schizophrenia found differences between cases and controls. Other studies have found increased gastrointestinal inflammation in schizophrenia and bipolar disorder based on measures of microbial translocation. Several studies have also found an association between the receipt of antibiotics and an increased incidence of psychiatric disorders, perhaps due to alterations in the microbiome. Studies to characterize the intestinal microbiome of individuals with these disorders are in progress. The ultimate test of the role of the microbiome and immune-mediated pathology in schizophrenia and bipolar disorder will come from clinical trials of therapeutic agents which alter gut microbiota or gastrointestinal inflammation. The successful development of such modalities would represent a novel strategy to prevent and treat serious psychiatric disorders.
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Introduction
Schizophrenia is a neuropsychiatric disorder with an onset typically in adolescence or young adulthood and a course which usually persists throughout the lifespan. Characteristic symptoms include hallucinations and delusions as well as apathy and social withdrawal; many affected individuals also have reduced cognitive abilities and impaired social functioning. Because the disorder disrupts multiple life domains and typically persists for decades, the global burden of disease is high (Whiteford et al., 2015) . Bipolar disorder is another serious mental illness and shares many features with schizophrenia including some of the characteristic symptoms and the lifelong course (Dacquino et al., 2015; Jobe and Harrow, 2005) . Both disorders are categorized by their phenotypic features rather than any biological markers and their etiology is not fully understood. Genome-wide association studies show a great deal of genetic overlap between schizophrenia and bipolar disorder (Lichtenstein et al., 2009; Van Snellenberg and de Candia, 2009 ). However, while genetic factors are involved in both disorders, risk genes which have been identified account for a small portion of disease risk. For example, a recent genome wide study in schizophrenia found 108 independent loci that account for approximately 7% of the risk of developing schizophrenia from polygenic scores, (Schizophrenia Working Group of the Psychiatric Genomics Consortium, 2014). Of note, many of the genetic loci that were identified are known to modulate inflammation and the immune response.
Previous studies have demonstrated that both schizophrenia and bipolar disorder are associated with alterations of the systemic immune system including low-grade chronic inflammation (increased plasma cytokines, soluble cytokine receptors, chemokines, acute phase reactants) and T-cell activation features; these findings are delineated in previously-published review articles (Anderson and Maes, 2015; Rosenblat et al, 2014; Leboyer et al., 2016) . The immune system provides a two way communication pathway between the gut and the brain via the vagus nerve, short chain fatty acids, and a number of soluble mediators (Erny et al., 2016; Hyland and Cryan, 2016; Levite, 2016; Sherwin et al., 2016) . It has been established that the gut microbiota can influence brain function and thus may play a role in diseases such as schizophrenia and bipolar disorder which are traditionally seen as brain-based (Fond et al., 2015 
